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I. !f!»!l'i (4il'i 2 5} • ~ 18 5}) 

I. Of the following molecules, which would you predict diffuses most readily across 

membranes? 

(A) water 

(B) glucose 

(C) oxygen 

(D) serine 

(E) hydrogen ions 

2. The composition of lipids in the outer and inner monolayers of cell membrane lipid 

bilayers is 

(A) asymmetrical; i.e., different in each monolayer. 

(B) identical in each monolayer. 

(C) twice as concentrated in the inner monolayer as in the outer monolayer. 

(D) highly random for each mono layer. 

(E) the same for all cell plasma membranes but different from the composition in 

mitochondrial and chloroplast membranes. 

3. Which of the following lipids is found concentrated in lipid rafts in animal cell 

plasma membranes? 

(A) cholesterol 

(B) phosphatidylcholine 

(C) phosphatidylserine 

(D) phosphatidylethanolamine 

(E) phosphatidylinositol 

4. Which of the following would you expect to find predominating in the plasma 

membrane of a unicellular eukaryotic organism thriving in glacier ice? 

(A) 20 carbon long saturated fatty acids. 

(B) 18 carbon long saturated fatty acids. 

(C) 20 carbon long fatty acids with 1 double bond. 

(D) 18 carbon long fatty acids with 1 double bond. 

(E) 16 carbon long fatty acids with 3 double bonds 
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5. Which of the following would be the most thermodynamically unfavorable 

membrane lipid activity in a membrane? 

(A) lateral diffusion 

(B) transverse diffusion 

(C) association with a neighboring lipid 

(D) association with cholesterol 

(E) rotation 

6. Naturally occurring unsaturated fatty acids typically 

(A) are highly branched. 

(B) are omega-3 fatty acids. 

(C) contain double bonds primarily in the trans configuration. 

(D) contain double bonds primarily in the cis configuration. 

(E) contain an odd number of carbon atoms. 

7. Each of the following organelles is part of the endomembrane system except 

(A) the peroxisome. 

(B) the Golgi complex. 

(C) the smooth endoplasmic reticulum. 

(D) the endosome. 

(E) the rough endoplasmic reticulum. 

8.Which of the following proteins requires GTP in the process of LDL receptor-

mediated endocytosis? 

(A) LDL receptor 

(B) dynamin 

(C) AP-2 complex 

(D) uncoating enzyme 

(E) clathrin 

9. Which of the following cellular processes may be inhibited in tumor cells? 

(A) autophagy (B) N-linked glycosylation 

(C) caveolae uptake (D) LDL degradation 

(E) catalase activity 
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10. Which of the following techniques are frequently used in electron microscopy? 

(A) Negative staining 

(B) Electroencephalogram (EEG) recording 

(C) Metal shadowing 

(D) Electrophoresis 

(E) Immunogold labeling 

11. Which of the following signaling pathways are controlled by ubiquitination and 

proteolytic modification of signaling proteins? 

(A) MAP kinase pathway 

(B) Wnt signaling pathway 

(C) Hedgehog signaling pathway 

(D) NF-KB signaling pathway 

(E) Notch/Delta signaling pathway 

12. The cytoskeleton is an interconnected network of 

(A) Microtubules 

(B) Microfilaments 

(C) Thick filaments 

(D) Collagen fibers 

(E) Intennediate filaments 

13. N-linked glycosylation of protein occurs mainly in the endoplasmic reticulum. 

What are the main functions of this post-translational modification? 

(A) Monitor protein folding and protein quality control 

(B) Protect proteins from proteolysis 

(C) Participate in cell-cell adhesion 

(D) Help rearrangement and formation of disulfide bonds 

(E) Function as antigens 
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14. Which of the fo llowing proteins are involved in the interconversion between GTP 

and GDP during Ran-dependent nuclear transport? 

(A) Exportin 

(B) hnportin 

(C) GTPase activating protein (GAP) 

(D) Nuclear export factor 1 (NXF-1) 

(E) Guanine nucleotide exchange factor (GEF) 

15. Which of the following are main features of signal transduction? 

(A) Specificity 

(B) Amplification 

(C) Signal integration and coordination 

(D) Feedback circuits 

(E) Long distance communication 

111. rp,~m e:tt 52 5t) 
1. Choose either true or false in response to the following statement question. Write 

your answer with O for True and X for False for each of the question. 

(10 %) 
(1) Cotranslational glycosylation helps to promote proper protein folding. 

(2) A sorting signaling on the transported protein is required for fluid-phase 

endocytosis. 

(3) Lysosomes function in autophagy. 

(4) Peroxisome is formed by division of preexisting peroxisomes. 

(5) Membrane proteins do not have mobility. 

2. Recently, consumption of trans fatty acids has been linked to high blood 

cholesterol levels and increased risk of heart disease. How the presence of trans 

fats in cell membranes affect the membrane transition temperature and the 

membrane fluidity? Please provide the explanation. (8%) 
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3. According to our current understanding, animal cells are anchored to the ECM by 

several different kinds of protein-mediated linkages. (8 % ) 

(l)What is the full name of ECM? 

(2)In these protein-mediated linkages, what are the main protein(s) serve as (i) 

structural fiber (ii) components of hydrated matrix and (iii) adhesive molecules? 

4. Vasopressin (VP) is a peptide honnone that has two different GPCRs. VP receptor 

A (VPRA) is found in peripheral blood vessels; VP receptor B (VPRB) is found 

in kidney cells. VP causes peripheral blood vessels to constrict; VP stimulates 

water transport in kidney cells. From the info given above (ignore any 

additional info below or on other pages), what can you conclude about the VP 

receptors? (6 % ) 

5. How a mitochondrial protein, after being synthesized in the cytoplasm, can be 

targeted precisely to the mitochondrial matrix. (10%) 

6. Describe method(s) that can purify endoplasmic reticulum (ER) from cells. 

(10%) 




